Introduction

72
Schistosomiasis, also known as bilharzia, is a tropical disease caused by parasitic that require further study.
101
Ongoing work in our laboratory has indicated that during the development of S. 102 japonicum, no male-female pairing occurs up to 16 days after the host is infected.
103
Some pairing occurs 17 days post infection (dpi), and pairing is common 18 dpi. 
Bioinformatics analysis
163
The mRNA and expressed sequence tag transcripts highly enriched in S. 164 japonicum 16, 18, and 24 dpi were retrieved from the National Center for 
171
Quantitative PCR (qPCR)
172
Thirteen genes whose expression levels were increased and two genes whose 173 expression levels were decreased in females after pairing relative to those levels 174 before pairing were selected for validation using qPCR. Total RNA (500 ng) from the 175 females was reverse transcribed into first-strand cDNA using a PrimeScript RT assays. The PCR primers were designed using Primer Premier 5 software (Table 1) .
186
PCR reactions were performed in technical triplicates using the StepOnePlus Total RNAsfrom eggs, cercariae, schistosomula, and females 24 and 42 dpi were 193 extracted using TRIzol reagent (Invitrogen) following the manufacturer's instructions.
194
The total RNA concentration and purity were measured using a NanoDrop 2000
195
(Thermo Fisher). Quantitative PCR was performed as described above using primer 196 (Table 1) combinations to amplify gene transcripts of S. japonicum female-specific 197 800 (fs800), superoxide dismutase (cu-zn-SOD), and eggshell precursor protein.
198
In situ hybridization
199
Riboprobes were synthesized according to previously published methods [17] . 100% ethanol. Trematodes were mounted in 80% glycerol, and then microscopy and 220 digital image capture were performed using an Olympus DP73 microscope.
221
RNA interference
222
The siRNAs (21 base pairs) were designed using the Sjfs800 mRNA sequence 
Confirmation of differentially expressed genes by qPCR analysis
295
Fifteen differentially expressed genes were selected for confirmation using qPCR.
296
The analysis for each gene was repeated three times, and PSMD4 was used as the The gene expression levels for Sjfs800, cu-zn-SOD, and eggshell precursor 311 protein were determined using qPCR of the eggs, cercariae, schistosomula (at 16 dpi),
312
and female worms 24 and 42 dpi. As above, the results were normalized to the 313 housekeeping gene PSMD4, and the relative expression was then determined using 314 the 2 -ΔΔct method. We found three genes that were highly expressed in females 42 dpi,
315
and eggshell precursor protein and superoxide dismutase were also highly expressed 22 316 in females 24 dpi. The expression levels of Sjfs800 were low in the eggs, cercariae,
317
and schistosomula (at 16 dpi) and modestly increased in female worms at 24 dpi, with 318 a further increase at 42 dpi (Fig 2) . These results suggested that these genes may be 319 associated with the differentiation and development of S. japonicum. 
323
The eggs, cercariae, schistosomula (at 16 dpi), and female trematodes 24 and 42 324 dpi were analyzed (n = 3; *p < 0.05, **p < 0.001, compared with the egg group).
326
Localization by in situ hybridization of Sjfs800, cu-zn-SOD, and eggshell 327 precursor protein transcripts in female S. japonicum
328
A situ hybridization analysis showed the transcriptional activities of cu-zn-SOD,
329
eggshell precursor protein, and Sjfs800 in female S. japonicum 24 dpi (Fig 3) .
330
Although cu-zn-SOD mRNA was located throughout much of the whole body, the 23 331 signal intensity in the ovary and vitellarium was markedly stronger than that in other 332 parts. Eggshell precursor protein was substantially expressed in the ovary and ootype
333
and was also found in the vitellarium. The expression of Sjfs800 mRNA was observed 334 only in the vitellarium. an approximately 60% reduction in Sjfs800 mRNA levels on the tenth day later, and 360 this experiment was repeated three times (Fig 4) .
361
Effects of Sjfs800 knockdown on pairing rate, egg production, and reproductive 362 organ development
363
The number of male-female paired worms was counted on the tenth day to 364 determine the effect of knocking down the Sjfs800 gene on the pairing rate. We found 365 that the pairing rate in the Sjfs800-specific siRNA1 transfected group was 366 significantly lower than that in the scrambled siRNA transfected group. In addition,
367
the number of eggs collected in the medium and counted using light microscopy was 368 reduced approximately 50% in the Sjfs800-specific siRNA1 transfected group 369 compared with that in the scrambled siRNA transfected group (Fig 4) . culture medium were collected on the tenth day and counted using light microscopy.
384
SiNCTRL represents negative control siRNA group; SiCTRL represents scrambled 385 siRNA.
386
The morphologic changes in the vitellarium of Sjfs800 siRNA1-treated worms 387 were observed using confocal laser scanning microscopy. The vitellarium was well 388 developed in female worms that were transfected with scrambled siRNA. By contrast,
389
transfection with Sjfs800 siRNA1 suppressed the development and maturation of the 390 vitellarium, with fewer mature vitelline cells found in the Sjfs800 siRNA1-treated 391 females than in the controls (Fig 5) . 
471
In conclusion, our study showed substantial differences in the expression 472 levels of some genes in the S. japonicum female before and after male-female pairing,
473
including genes related to vitellarium development, which can affect pairing, sexual 
